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 Miniaturisation of flow systems
 Improved mixing conditions 
 Reduced sample and reagent consumption
 Flexibility
Limitations
 The need to aspirate the solutions (or re-circulating the solutions)
 Limited commercial availability
 Lack of robustness of the valves




 Application to the determination of environmental samples
Objectives
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C: carrier HCl 10% v/v (flow rate: 11 ml min-1); R: reducing solution NaBH4 0.2% m/v in NaOH
0.05% m/v (flow rate: 6 ml min-1); S: sample/standard solutions; RC: reactor, 100 cm; Ar : argon 
(flow rate: 100 ml min-1); AA : atomic absorption spectrophotometer; V1-V3: solenoid valves; 
GLS: gas-liquid separator; P1,P2 : peristaltic pumps; W: waste.












Limit of detection (3σ) / µg l-1 (n=10) 
Limit of quantification (10σ) / µg l-1 (n=10) 
RSD % 
 
Dynamic working range / µg l-1 
Regression equation b 
m, slope / µg l-1 
b, intercept 
Correlation coefficient 
Determination rate / h-1 
0.8 
1.5 
2.9 (2.5 µg l-1) 
3.0 (10 µg l-1) 








2.7 (2.5 µg l-1) 
1.3 (10 µg l-1) 








b Mean ± std deviation of 5 different working days 
Figures of merit






Sample consumption b 
Reagent consumption b 
       HCl  
       NaBH4 






























Number of replicates 
 
Sea Lettuce (CRM 279) 
 
Surface Water (SPS-SW2) 
 




593 ± 32 µg kg-1 
 
10.0 ± 0.05 µg l-1 
 




530 ± 16 µg kg-1 
 
10.2 ± 0.3 µg l-1 
 












a Certified value ± uncertainty 
b Average value ± std deviation of the results 





This methodology can be extended to other elements forming 
volatile hydrides.
The developed multicommuted flow system has proved to be 
rapid and accurate for the determination of selenium in 
environmental samples.
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